Genome sequence analysis of Streptomyces sp. LZ35 has revealed a large number of secondary metabolite pathways, including a hybrid fatty acid-type PKS gene cluster for biosynthesis of galbonolides. By sequence-guided and culture medium selection and with the aid of specific staining on TLC, galbonolides B (1) and E (2) have been identified from strain Streptomyces sp. LZ35. Further discovery and mining of galbonolides from a clean background mutant strain, Streptomyces sp LZ35Δheng (SR107), led to the isolation of galbonolides F (3) and G (4), which were elucidated by analysis of their HRESIMS and NMR spectroscopic data.
Galbonolides are 14-membered macrolide antibiotics having remarkable activity against several important clinical pathogens, such as Cryptococcus neoformans, Candida albicans, and Rhodotorula rubra [1] [2] [3] [4] . The mechanism of action of galbonolides is the inhibition of inositol phosphoceramide synthase, a fungalspecific enzyme involved in sphingolipid biosynthesis [3] . Galbonolides A (rustmicin) and B [1] , neorustmicins B-D [5] and galbonolides C-D [2] have been identified. Total synthesis of galbonolide B [6, 7] and determination of its absolute stereochemistry have also been reported [8, 9] , and a series of galbonolide derivatives have been prepared [7, 10] . Galbonolides E and F were also detected in small amounts in microbiological fermentations and may be the chemical conversion products of A at the enol ether group [2] ; both have also been reported as synthesis products (in PCT WO02/059104A1, 2002/08/01).
Recently, galbonolides B (1) and E (2) ( Figure 1 ) were isolated from the marine actinomycete Streptomyces sp. LZ35 [11] [12] . The heterologous expression of galbonolide biosynthetic genes in S. coelicolor [11] and in vitro reconstitution of a PKS pathway for the biosynthesis of galbonolides in Streptomyces sp. LZ35 have been studied. Further secondary metabolites from the mutant strain with ''clean'' background of Streptomyces sp. LZ35Δheng (SR107) led to galbonolide F (3) and a new seco derivative galbonolide G (4) ( Figure 1 ). Although, galbonolide F has been reported, its NMR data could not be obtained. Here, we reported the structure elucidation of compounds 3 and 4 from their NMR data and HRESIMS. Galbonolide F (3) was obtained as a colorless oil. The molecular formula was established to be C 20 H 26 O 4 by HRESIMS (m/z 353.1728 [M + Na] + , calcd 353.1723). The IR spectrum indicated absorption bands of hydroxyl (3340 cm -1 ) and ester carbonyl groups (1730 cm -1 ). The 13 C NMR (DEPT) spectrum of 3 accounted for 20 carbons including four methyls, four methylenes (one olefinic carbons), six methine (three olefinic carbons and one oxygenated), and six quaternary C-atoms (one ester carbonyl at  C 171.2, one ketones at  C 189.6). The direct connectivity between protons and carbons was established from the HSQC spectrum; the tabulated 13 C and 1 H NMR spectral data for 3 are shown in Table 1 . The structure was established by careful analysis of HMBC and COSY correlations ( Figure 2 ). According to the HMBC correlations from (Figure 2 ), a long-chain from C-1 to C-15 was established. The relatively lowerfield resonance of H-13 (at  H 5.23) and the 1 H-13 C long-range correlations from H-13 to C-1 suggested that 1 was a 14-membered macrolide. The relative configurations at C-2, C-8 and C-13 of 3 were determined to be the same as those of galbonolide B by the NOE correlations of H-5/H-12a, H-2, H-11, and H-11/H-12a, H-13, and H-2/H-8a, H-5. The structure was found to be the same as that of galbonolide F [2] .
Galbonolide G (4) was obtained as yellow oil. The 13 C NMR spectrum of 4 displayed 21 carbon signals for five methyls, five methylenes (one oxygenated carbon at  C 65.0 and one olefinic carbon at  C 114.8), four methines (two olefinic carbons at  C 141.5 and 127.9), and seven quaternary carbons (including one ester carbonyl at  C 173.3). The 1 H and 13 C NMR spectra of 4 clearly showed a typical galbonolide structure ( Table 1 ). Comparing the 1 H NMR data with those of galbonolide B [11] [12] , the only difference was that the proton at  H 4.94 (H-13) in galbonolide B was upshifted to  H 3.94 in 4, which indicated a structure of secogalbonolide B. The presence of an ,-unsaturated -lactone was deduced according to the HRESIMS with the [M + Na] + ion peak at m/z 387.2145 and the chemical shift of C-2 ( C 99.2) and C-3 ( C 174.0) and the singlet of H-2a. Galbonolide G is similar to L-770,715 (a translactonized galbonolide A) reported by Mandala [4] , but the NMR data of L-770,715 has not been reported till now. Therefore, galbonolide G is a degradation product of B. Co. Ltd., China). Compounds were visualized by spraying with H 2 SO 4 /EtOH (1 : 9, v/v), followed by heating.
Material:
To facilitate the isolation of minor components such as galbonolide derivatives, 4 gene clusters involved in the biosynthesis of hygrocin (hgc), elaiophylin (elp), nigericin (nig), and geldanamycin (gdm) were deleted to afford a clean background mutant strain LZ35ΔhgcAΔelpAΔnigAΔgdmAI (LZ35Δheng, SR107) of Streptomyces sp. LZ35 [13] .
Fermentation, extraction and isolation:
The strain Streptomyces sp. SR107 was cultured on ISP3 medium at 28°C for 11 days. The 30 L fermented agar cakes were diced and extracted 3 times with EtOAc/MeOH/AcOH (80 : 15 : 5, v/v/v) to afford a crude extract, which was partitioned between H 2 O and EtOAc. The EtOAc extract was sequentially solvent partitioned with light petroleum (PE) and MeOH. The MeOH extract was subjected to Sephadex LH-20 chromatography, eluting with MeOH, to afford 6 fractions: Fr. 1-6. Fr. 4 (2.8 g) was purified by MPLC (30 g) and eluted with a stepwise gradient of aqueous MeOH (50%, 65%, 75%, 85% and 100%, 500 mL each) to give 7 sub-fractions: Fr. 4a -g. Fr. 4b was further purified by CC over silica gel (200-300 mesh) and eluted with PE-acetone gradient mixtures (20 : 1, 10 : 1, 7 : 1, 5 : 1, v/v) to afford 4 (6.4 mg). Fr. 4g (169 mg) was purified by MPLC (30 g) and eluted with a stepwise gradient of aqueous MeOH (80%, 90% and 100%, 200 mL each) to give 3 sub-fractions Fr.4g1-Fr.4g3. Fr.4g2 was further purified by CC over silica gel and eluted with PE-acetone gradient mixtures (30 : 1, 20 : 1, 15 : 1, 10 : 1 v/v) to afford 3 (3 mg).
Supplementary data: The 1 H, 13 C NMR spectra for compounds 3 and 4 are available.
